Inhibition of class I histone deacetylase with an apicidin derivative prevents cardiac hypertrophy and failure.
Recent studies have demonstrated the importance of chromatin remodelling via histone acetylation/deacetylation for the control of cardiac gene expression. Specific histone deacetylases (HDACs) can, in fact, play a positive or negative role in determining cardiac myocyte (CM) size. Here, we report on the effect on hypertrophy development of three inhibitors (HDACi) of class I HDACs. The compounds were first analysed in vitro by scoring hypertrophy, expression of foetal genes, and apoptosis of neonatal rat CMs stimulated with phenylephrine, an alpha1-adrenergic agonist. This initial screening indicated that a truncated derivative of apicidin with class I HDAC specificity, denoted API-D, had the highest efficacy to toxicity ratio, and was thus selected for further analysis in vivo. Administration of this drug significantly decreased myocardial hypertrophy and foetal gene expression after 1 week of pressure overload induced by thoracic aortic constriction (TAC) in mice. After 9 weeks of TAC, when manifest heart failure is encountered, mice treated with API-D presented with significantly improved echocardiographic and haemodynamic parameters of cardiac function when compared with untreated TAC-operated mice. The apicidin derivative, API-D, is capable of reducing hypertrophy and, consequently, the transition to heart failure in mice subjected to TAC. Treatment with this substance, therefore, holds promise as an important therapeutic option for heart failure.